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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing an optical 
recording medium which is accompanied by a process step of spin coating the 
recording medium with a resin layer and is capable of manufacturing the desired 
optical recording medium having High reliability at a good yield by coating 
application at a sufficiently uniform thickness without being impaired in the 
smoothness of casting of the resin. 

SOLUTION: This method of manufacturing the optical recording medium 
accompanied by the spin coating has a process step that the resin layer by the 
spin coating is formed on a plate surface by investigating the fact that the 
nonuniformity of the coating application thickness of the resin is affected by the 
presence of a central hole. The spin coating of the resin layer is performed by 
dropping the uncured resin onto nearly the center of rotation of the plate 
surface in the state that the plate surface is not pierced with the through-hole, 
such as the central hole. The necessary through-hole is made, such as the 
central hole at need after the formation of the resin layer. 
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* NOTICES * ^ 

Japan Patent 0£flce is not responsible £or any 
dcunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claun 1] The manufacture approach of the optical recording medium which is the manufacture approach of an optical 
recording medium of having the process by which the resin layer by the spin coat is formed on a plate surface, and is 
characterized for the spin coat of the above-mentioned resin layer by the thing of this plate surface mostly performed by 
dropping non-hardening resin on the center of rotation in the state of un-puncturing [ of a bore ] at the above-mentioned 
plate surface. 

[Claim 2] The manufacture approach of the optical recording medium according to claim 1 characterized by doing the 
drilling activity of need bores, such as a feed hole, on the substrate which has the above-mentioned plate surface behind 
the spin coat of the above-mentioned resin layer to the above-mentioned plate surface. 

[Claim 3] The resin layer by the above-mentioned spin coat is a resin layer of formation of a detailed irregularity 
information side, this resin layer is a photopolymer layer, and it is 2P law (Photopolymerization law) to this resin layer. 
The manufacture approach of the optical recording medium according to claim 1 characterized by forming the above- 
mentioned detailed irregularity information side to depend. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of optical recording media, such as an 

optical disk. 

[0002] 

[Description of the Prior Art] DVD (Digital Versatile Disc) is proposed as an optical recording medixmi of large storage 

capacity. As that outline sectional view is shown in drawing 1 , the thickness of that whole this DVD so that it may 
correspond to the thickness of the usual compact disk (CD-ROM) It has 0.6mm in thickness, respectively. To the field 
of one way each For example, tracking information, It is based on the optical recording medium 3 1 joined by two 
optical-recording-medium substrates 1 and 2 with which the 1st and 2nd detailed irregularity information sides 1 1 and 
12 over read-out of data information etc. or this recording surface according to data information etc. for example were 
formed ****ing each information sides 1 1 and 12 inside. And the exposure of a laser beam is made, respectively from 
each substrate 1 and 2 [ one record-medium substrate 1 of this optical recording medium 31, 2, or ] side, and playback 
of the information over the information recording surfaces 1 1 and 12 is made. 

[0003] Furthermore, more, it is necessary to minor-diameter-ize more the diameter of a spot of the demand of large 
storage capacity, as a result a laser beam [ more as opposed to the optical recording medium from the demand of a raise 
in recording density ], and formation of Taikai talkative (N.A.) of an objective lens and contiguity-ization with the 
objective lens and information side accompanying this are attained diese days again. 

[0004] Thus, as the outline sectional view of this optical recording medium 32 is shown in drawin g 2 and the expanded 
sectional view of that important section is shown in drawin g 3 as the optical recording medium which contiguity-izes 
spacing with the information recording surface of an objective lens, for example, an optical disk, the thick optical- 
recording-medium substrate (optical disk substrate) 22 with a thickness of about 1.1 nmi is joined to the Hght- 
permeability layer 21 of closing in. with a thickness of 0.1mm by adhesives 3, and it changes, as shown in drawing 3 , 
various information, such as tracking information mentioned above, for example, respectively, address information, and 
data information, was recorded on the mutual plane of composition of these light-permeability layers 21 and the optical- 
recording-medium substrate 22 - it is - it is - the 1st and 2nd detailed irregularity information sides 1 1 and 12 by a 
groove or a pit recorded are formed. 

[0005] As the 1st of this optical recording medium 32 and the exposure of for example, playback laser beam L to the 
2nd detailed irregularity information side 1 1 and 12 are performed from the light-permeability layer 21 side of closing 
in, it is made as [ attain / contiguity-ization with an objective lens 4 and the 1st and 2nd information sides 1 1 and 12 ]. In 
this case, in the front face of the 1st detailed irregularity information side 11, covering formation of the translucent 
reflective fihn which has a necessary reflection factor is carried out (not shown), and as a continuous line and the chain 
line show laser beam L to drawing J typically, respectively, read-out of the information on these [ 1st ] and the 2nd 
detailed irregularity information side 1 1 and 12 is made by carrying out focusing to the 1st or 2nd detailed irregularity 
information side 1 1 or 12. 

[0006] Formation of the detailed irregularity information side in an optical recording medium is the 2P so-called law 
which carries out the spin coat of a photopoljoner, for example, the ultraviolet-rays hardening resin, to a substrate side, 
presses La Stampa to this, forms detailed irregularity, and is hardened by UV irradiation (Photopolymerization law). It 
depends, or the spin coat of the photopolymer is carried out similarly, and the approach of forming a detailed 
irregularity information side by exposure and the development is taken. 

[0007] For example, when manufacturing the optical recording medium by the configuration shown by drawing 1 , 
formation of the optical-recording-medium substrates 1 and 2 with which each 1st and 2nd detailed irregularity 
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information sides 1 1 and 12 were forij^kcan be formed by 2P law. If this formatigfcpproach is explained with 
reference to process drawing of drawing 0 , as shown in drawing 10 A in this cas^B^ substrate 1 by a polycarbonate 
(PC) etc. for which it has a feed hole h will be prepared, for example. 

[0008] As shown in drawing 10 B, the rotation base 5 is equipped with a substrate 1, and non-hardening resin 6a is 
dropped at the perimeter section of the feed hole h of a substrate 1 by having made it the low-speed rotation condition 
centering on the medial axis. Then, as shown in drawing 10 C, high-speed rotation of the substrate 1 is carried out, resin 
6a of drawing 10 B is made to cast according to a centrifugal force, carries out semi-hardening if needed, and the resin 
layer 6 is formed. 

[0009] Then, La Stampa 7 in which reversal detailed irregularity 1 1 A of the 1st detailed irregularity information side 
made into the purpose finally formed as shown in drawing 10 D was formed is pressed in the resin layer 6, and as shown 
in drawing 10 E, the 1st optical-recording-mediiun substrate 1 made into the purpose in which the 1st detailed 
irregularity information side 1 1 where reversal detailed irregularity 1 1 A was imprinted by the resin layer 6 was formed 
is produced, 

[0010] On the other hand, although based on the same procedure with drawin g 10 A-E having explained, La Stampa 7 
in which 2nd reversal detailed irregularity 1 IB was formed as La Stampa 7 of dr awin g 10 D is constituted, and the 2nd 
optical-recording-medium substrate 2 with which the 2nd detailed irregularity information side 12 was formed using this 
is produced. Thus, each feed hole h is made in agreement, it joins with adhesives 3 with necessary physical relationship, 
and an optical recording medium 31 is manufactured so that these [ 1st ] and the 2nd detailed irregularity information 
side 1 1 and 12 may be made for the 1st optical-recording-medium substrate 1 and 2 which has the 1st and 2nd formed 
detailed irregularity information sides 1 1 and 12 to counter mutually as drawing 1 showed. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, since a higher precision is required of a detailed irregularity 
information side when it constitutes large capacity which was mentioned above, and the optical recording medium of 
high recording density by the manufacture approach of the optical recording medium accompanied by a spin coat, as 
mentioned above, equalization of thickness control with the higher resin layer >yhich constitutes this, and thickness is 
required. 

[0012] However, the resin layer formed with the spin coat mentioned above has a problem, when flow casting of resin is 
not necessarily made smoothly, and spreading of sufficiently uniform thickness is not made, or a surroundings lump of 
resin arises in the feed hole of a substrate further and the reliable optical recording medium made into the purpose is 
manufactured with the sufficient jdeld. 

[0013] This invention avoids such un- arranging and offers the manufacture approach of an optical recording medixun 
that it can have high dependability and the high yield and highly precise large capacity and the optical recording 
medium of high recording density can be manufactured. 
[0014] 

[Means for Solving the Problem] That is, in this invention, in the manufacture approach of the optical recording medium 
accompanied by a spin coat, wholeheartedly, as a result of performing experiment consideration, the heterogeneity of 
the coating thickness of the resin mentioned above studied influencing by existence of a feed hole. 
[0015] then, the condition that are in the manufacture approach of an optical recording medium of having the process by 
which the resin layer by the spin coat is formed on a plate surface in this invention, and bores, such as a feed hole, are 
not drilled in a plate surface in the spin coat of that resin layer - it is - this plate surface — it carries out by dropping 
non-hardening resin on the center of rotation mostly. And ttie bore needed [ feed hole ] after formation of this resin layer 
if needed is drilled. 

[0016] Thus, in this invention approach, when carrying out in the condition that bores, such as a feed hole, are not 
drilled on the occasion of the spin coat of resin and doing in this way, a resin layer finds out being formed in Mr. each 
part 1. Therefore, the optical recording medium obtained with the application of this this invention approach has also 
manufactured the large capacity mentioned above and the optical recording medium of high recording density with the 
high yield. 
[0017] 

[Embodiment of the Invention] Although the operation gestalt of the manufacture approach of the optical recording 
medium by this invention is explained, this invention is not limited to this gestalt and example. 
[0018] [1st operation gestalt] In this operation gestalt Light transmission nature which has the 1st and 2nd detailed 
irregularity information sides 1 1 and 12 shown in drawing 1 (the designation of the light transmission nature to the 
exposure light used for playback or record playback shall be carried out to the light transmission nature as used in this 
specification) It is the case where the optical recording medium 31 by the configuration to which the 1st and 2nd 
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optical-recording-medium substrates 2 were joined is manufactured. An exaj^^e of this operation gestalt is 
explained with reference to drawing the outline sectional view of each proc^lR drawingjS . 
[0019] In this case, as shown in drawin g 4 A, the 1st optical-recording-medium substrate 1 by the polycarbonate (PC) or 
polymethylmethacrylate (PMMA) in the condition that bores, such as a detailed irregularity information side and a feed 
hole, are not formed is prepared. As shown in drawin g 4 B, although this substrate 1 is not illustrated on the rotation 
base 1 5, chucking of it is carried out aroxmd a substrate 1, for example, and it is laid in one in rotation, and resin 6a 
which is not hardened by having made it the low-speed rotation condition [ substrate / 1 / this ] centering on that medial 
axis — a substrate 1 - it is mostly dropped on a core. Then, as shown in drawin g 4 C, high-speed rotation of the 
substrate 1 is carried out, resin 6a is made to cast according to a centrifugal force, carries out semi-hardening if needed, 
and the resin layer 6 is formed, thus, the thing for which the formed resin layer 6 sets up the drip of resin correctly ~ 
necessary thickness ~ having - each part - it was formed with high uniformity. 

[0020] Then, La Stampa 7 in which reversal detailed irregularity 1 1 A of the 1st detailed irregularity information side 
made into the purpose finally formed as shown in drawin g 4 D was formed is pressed in the resin layer 6, and as shown 
in drawing 5 A, the 1st optical-recording-medium substrate 1 made into the purpose in which the 1st detailed 
irregularity information side 1 1 where reversal detailed irregularity 1 1 A was imprinted by the resin layer 6 was formed 
is produced. 

[0021] The 2nd optical-recording-medium substrate 2 in which the 2nd detailed irregularity information side 12 was 
formed by the same procedure on the other hand is produced. And the translucent reflective film (not shown) which has 
necessary light transmission nature is formed on the 1st detailed irregularity information side 11, and the reflective film 
(not shown) is formed on the 2nd detailed irregularity information side 12. The 1st optical -recording-medium substrate 
1 and 2 which has these [ 1st ] and the 2nd detailed irregularity information side 1 1 and 12 is joined with adhesives 3, as 
dra wing 1 showed, and the 1st and 2nd detailed irregularity information sides 1 1 and 12 are shown in drawing 5 B with 
position relation so that it may be made to counter mutually. 

[0022] Then, as shown in dra win g 5 C, a feed hole h is drilled to this zygote, and the optical recording medium 3 1 
shown by drawing 1 is manufactured. 

[0023] In the example mentioned above, although it is the case where a feed hole is drilled to the zygote which joined 
the 1st and 2nd optical-recording-medium substrates 1 and 2, in a certain case, it can also be based on the approach of 
drilling a feed hole in the 1st and 2nd optical-recording-medium substrates 1 and 2 with which the 1st and 2nd detailed 
irregularity information sides 1 1 and 12 were formed, respectively, and joining these substrates 1 and 2 to them the 
back. 

[0024] [2nd operation gestalt] In this operation gestalt, as drawin g 2 and drawing 3 explained, it is the case where the 
optical recording medium 32 by the configuration joined to the thick optical-recording-medium substrate 22 with a 
thickness of about 1.1mm with which the 1st detailed irregularity information side 1 1 was formed in the inside, and with 
which the light-permeability layer 21 of closing in with a thickness of 0.1 nmi forms the 2nd detailed irregularity 
information side 12, for example is manufactured. Since it approaches with an objective lens 4 and a detailed 
irregularity information side is formed, as this optical recording medium 32 was mentioned above, and that spacing, 
therefore the thickness of a light-permeability layer 21 need homogeneity and to be set up correctly, as this light- 
permeability layer 21, to constitute, the sheet 40, for example, the polyethylene terephthalate film, of light transmission 
nature, is desired. In lliis case, although the resin layer which forms the detailed irregularity information side 1 1 is put 
on this light transmission nature sheet 40, to constitute in homogeneity is desired correctly [ the thickness of this resin 
layer]. 

[0025] In this example, as shown in dr awin g 6 A, it corresponds to the 1st detailed irregularity information side 1 1 
finally formed in the monotonous side in which bores, such as a feed hole, are not formed, and the substrate 61 for an 
imprint with which the reversal detailed concave convex 51 which has a reversal configuration was formed is prepared 
with this. The substrate 61 for an imprint which has this reversal detailed concave convex 51 For example, the resin 
substrate by PMMA by injection molding, PC, etc. constitutes, or Or for example, non-hardened ultraviolet-rays 
hardening resin is applied on substrates, such as glass which has a smooth side, the 2P so-called law which presses La 
Stampa which has the irregularity corresponding to the 1st detailed irregularity information side made into the purpose 
at this, and forms the reversal detailed concave convex 3 1 (Photopolymerization law) etc. - it can form. 
[0026] As shown in drawing 6 B, a rotation base (not shown) etc. is equipped with this substrate 61 for an imprint in 
rotation at one, as it is dropped, high-speed rotation of the resin in the above-mentioned condition do not harden, for 
example, the ultraviolet-rays hardening-resin 6a, is continuously carried out where low-speed rotation is carried out, and 
shown in drawing 6 C, according to a centrifugal force, resin is made to cast in the direction of a periphery, and the resin 
layer 6 forms by making the medial axis of the substrate 61 for an imprint into the center of rotation. 
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[0027] On the other hand, as shown i^fciwing. 6 D, the light transmission nature which constitutes the Hght- 
permeability layer 21 in the optical dHRiade into tiie purpose finally gained and^Rh consists, for example of a 
polyethylene terephthalate film is prepared. 

[0028] As shown in draw ing 7 A, this light transmission nature sheet 40 is pressed in the resin layer 6 on the substrate 
61 for an imprint. 

[0029] It exfoliates with the resin layer 6 by which the 1st detailed irregularity information side 1 1 which the 
configuration of the reversal detailed concave convex 51 to this reversal detailed concave convex 51 of the substrate 61 
for an imprint reversed the light transmission nature sheet 40, and was formed in this condition as hardening processing 
by UV irradiation was performed in the resin layer 6 and it was shown in drawin g 7 B after that was formed in the front 
face. Thus, the light transmission nature sheet 40 with which the 1st obtained detailed irregularity information side 1 1 
was formed is obtained. 

[0030] Covering formation of the translucent reflective film which has necessary light transmission nature on the front 
face in which the 1st detailed irregularity information side 1 1 of this light transmission nature sheet 40 was formed is 
carried out (not shown). 

[003 1] On the other hand, the optical-recording-medium substrate 22 with which the 2nd detailed irregularity 
information side 12 was formed is prepared, and as shown in drawing 7 C, the 1st and 2nd detailed irregularity 
information sides 1 1 and 12 are carried out inside mutually, position relation is held to this substrate 22, and it joins to it 
through adhesives 3. Then, as shown in drawing 7 D, a feed hole h is drilled to this zygote. Thus, the target optical- 
recording-medium substrate 32 is obtained. 

[0032] In addition, production of the optical-recording-medium substrate 22 which has the 2nd detailed irregularity 
information side 12 can be similarly formed by injection molding or 2P law mentioned above in the manufacture 
approaches, such as the usual CD-ROM. Moreover, the adhesive resin sheet which has the light transmission nature 
which sets with the conventional DVD etc. and is used for junction of two substrates can constitute adhesives. 
[0033] Also in this example, it is in the condition that form the 1st detailed irregularity information side 1 1 with the 
light transmission nature sheet 40 which can set a light-permeability layer 21 as uniform thickness correctly, and a bore 
is not formed, and since the resin layer 6 by which the spin coat was carried out to the substrate 61 for an imprint 
constituted the 1st detailed irregularity information side 1 1, the distance from an optical-recording-medium front face of 
a detailed irregularity information side can be set up correctly. That is, it can consider as the configuration which can 
carry out contiguity arrangement of the objective lens correctly. 

[0034] It is what rotates the spin coat of resin in this invention in the condition that a feed hole etc. is not drilled by the 
substrate 1 in that plate surface, for example, drawing 4 , or 2, and the substrate 61 for an imprint in drawing 6 . In 
addition, this sake, [ when a problem arises in a setup of a rotation location, and handling ] As shown in drawin g 8 or 
drawing 9 , it sets to these substrates 1, 2, and 61 at tihe time of injection molding of these substrates etc. It can also 
consider as a setup of the center of rotation for a spin coat, and the configuration which makes handling simple with 
these substrates by leaving and placing the sprue shaping section 7 fabricated in the sprue of the metal mold formed on 
the medial axis, or fabricating the lobe 8 to one. 

[0035] According to this invention approach mentioned above, in each part, the spin coat of a resin layer can form in 
homogeneity correctly, and can manufacture the target optical recording medium therefore with the sufficient yield. 
[0036] In addition, although the example mentioned above mainly explained the case where the optical disk of a ROM 
mold was obtained To the 1 st and 2nd one side or both sides of the detailed irregularity information sides 1 1 and 12 
Without being limited to the operation gestalt and example which were mentioned [ consider / it / as the configuration in 
which the record layer the rewriting possibility of or write-once was formed ] above Various optical recording media. 
With the application of this invention, the same effectiveness can be done so to manufacture of the optical recording 
medium which has the light transmission layer which carries out **** contiguity, and by which an information side is 
formed especially in an optical incidence side. 
[0037] 

[Effect of the Invention] In the condition that according to this invention are in the manufacture approach of the optical 
recording medium accompanied by the activity of the spin coat of resin, and bores, such as a feed hole, are not drilled in 
the plate surface as mentioned above a resin layer since it was made to perform a spin coat - exact - predetermined 
thickness - and Jt can form in homogeneity, and according to this invention manufacture approach therefore, an optical 
recording medium with the high dependability which has the target property can be manufactured with the sufficient 
yield. 
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* NOTICES * 




Japan Patent 0££ice is not responsible £or any 
daxnages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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